04047 

V 



SPECIFICATION 

TO ALL WHOM IT MAY CONCERN: 

Be it known that MICHAEL FREISTHLER, a citizen of The United 
5 States of America, resident of Sidney, County of Shelby, State of Ohio, has 
invented a new and useful improvement in a 

BITUMINOUS COMPOSITION 
which invention is fully set forth in the following specification. 



10 
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BITUMINOUS COMPOSITION 

Cross Reference To Related Applications 

5 This application claims the benefit of U.S. patent application serial no. 

10/298,854, filed November 18, 2002, and provisional application Serial No. 
60/401,713 filed August 7, 2002. 

TECHNICAL FIELD 

10 This invention relates to rejuvenating, sealing, and preserving asphalt 

pavements and concrete surfaces with an agricultural product. More 
specifically, this invention relates to a composition comprising soy products 
and other vegetable products. In one embodiment, the composition is a 
mixture of bitumen and a soybean product. 

15 

BACKGROUND OF THE INVENTION 

Asphalt pavements are at their optimum performance shortly after 
they are properly designed, placed, compacted, and have cooled to ambient 
temperatures. From this point of time, they begin to oxidize from 

20 environmental elements. Two of the primary causes are water and 

ultraviolet light. This oxidation process causes pavements to become brittle 
and harden, resulting in cracking and raveling in just a few short years after 
placement. This is evidenced by the result of penetration and viscosity tests 
of asphalt cements before they are introduced to the manufacturing process 

25 versus test results after the mixing process is complete. And again, two to 
three years after their service life has began. 

In recent years, highway agencies have recognized the necessity and 
benefits of early low cost treatments to asphalt pavements that will slow 
down this oxidation process. These early proactive treatments will become 

30 a necessity versus the current reactive maintenance and reconstructive 
practices we currently practice. This philosophy of early proactive 
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treatments is just now becoming a part of the highway policy as we realize 
that our infrastructure is depreciating at a faster rate than it can be funded. 
Thus arises the need to economically as well as environmentally prolong 
new pavements in their new condition for a longer period of time, rather than 
5 letting them quickly deteriorate in five or six years and then trying to repair 
the damage that has occurred through natural oxidation. 

Coal tar liquids, asphalt emulsion chip seals/slurry seals, and crack 
fillers, are a few of the maintenance processes placed on asphalt pavement 
10 as the signs of oxidation begin showing up and it is realized that something 
must be done. 



15 comprising a mixture of bitumen and a soybean product of soybean oil or 

alkyl esters of soybean oil, wherein the mixture comprises 15.0 to 40.0 

weight percent of the soybean product. 

This agricultural sealant for preserving asphalt is a combination of 

soybean oil, alkyl esters of soybean oil, and at least one of d-limonene or 
20 other terpine hydrocarbons. Preferably, the agricultural sealant composition 

is a combination of: 



BRIEF SUMMARY OF THE INVENTION 

In one embodiment, this composition is a bituminous composition 



Component 
soybean oil 



Weight Percent 



20.0 to 80.0 



alkyl esters of soybean oil 
d-limonene 



10.0 to 60.0 



25 



10.0 to 40.0 



other terpine hydrocarbons 
The non aqueous composition is diluted 



0 to 40.0 



with water as desired. 



30 



Deterioration of the pavement starts at the surface where water and 
ultraviolet light come into greatest contact with the pavement. Through the 
application of this product, a very oxidation-resistant material penetrates into 
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the top 3/8 inch of pavement and allows a protective barrier from the 
elements. This invention is a liquid applied at ambient temperatures (60° - 
120°F), which penetrates into the surface of the asphalt pavement quickly. 
The agricultural sealant should be applied at a rate of .03 to .15 
5 gallon per square yard. Rates below .03 will not provide an adequate seal, 
depending on the pavement's mix composition. Rates above .15 may 
create an unstable pavement. Standard asphalt distributors should be used 
for application where a precise rate of application can be achieved. 
Computer-controlled machines with nozzles designed for fog seals of 
10 comparable rates would be the preferred device for application of this 
agricultural sealant. Methods of handling this material should be 
comparable to other sealants. Care should be taken with regard to any 
contamination with water or any other liquid to ensure the quality of the 
process. 

15 

DETAILED DESCRITPION OF THE INVENTION 

Preferably, my agricultural sealant composition is a combination of 
Component Weight Percent 

20 soybean oil 20.0 to 60.0 

alkyl esters of soybean oil 20.0 to 60.0 

d-limonene 10.0 to 20.0 

other terpine hydrocarbons 0 to 40.0 



25 In another preferred embodiment, the composition is 

Component Weight Percent 

soybean oil 20.0 to 60.0 

alkyl esters of soybean oil 20.0 to 60.0 

d-limonene 10.0 to 20.0 

30 other terpine hydrocarbons 0 to 20.0 
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Still another preferred embodiment is 
Component Weight Percent 

soybean oil 20.0 to 40.0 

alkyl esters of soybean oil 40.0 to 60.0 

5 d-limonene 0 to 20.0 

other terpine hydrocarbons 1 0.0 to 20.0 

Still another preferred embodiment is 
Component Weight Percent 

1 0 soybean oil 20.0 to 40.0 

alkyl esters of soybean oil 40.0 to 60.0 

d-limonene 10.0 to 20.0 

other terpine hydrocarbons 1 0.0 to 20.0 



1 5 The components of the sealant may vary widely. 

Soybean oil or soy oil is a most widely used vegetable oil for both 
edible and industrial uses. 

The most common ester of soybean oil is the methyl ester. 
Terpenes are widely distributed in nature and are present in nearly all 
20 living plants. It is generally recognized that the term "terpene" not only 
applies to isoprene olligomers, but also to their saturated or partially 
saturated isomers as well as to the derivatives, which are referred to as 
terpenoids, such as, for example, alcohols, aldehydes, esters, and the like. 
Terpenes have been widely used as flavor and perfume materials. 
25 Common monoterpenes include turpentine and limonene. 

The preferred terpene is limonene which is a naturally occurring 
chemical found in high concentrations in citrus fruits and spices. 

While d-limonene is the more preferred isomer, 1 -limonene may also 
be used in the present invention. 1 -limonene also is found in naturally 
30 occurring substances such as pine-needle oil, oil of fir, spearmint, and 

peppermint, for example. Limonene is commercially available from Florida 
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Chemical Company, Inc., for example, in three different grades, namely 
untreated/technical grade, food grade, and lemon-lime grade. The food 
grade comprises about 97% d-limonene, the untreated/technical grade 
about 95% d-limonene, and the lemon-line grade about 70% d-limonene, 
5 the balance in all being other terpene hydrocarbons and oxygenated 
compounds. The technical and food grades of limonene are the most 
preferred for use in this invention and require no additional purification to 
remove impurities or water. 

Preferably, the sealants are emulsified or saponified. 

10 Immediately after application or as a one-step process, sand shall be 

applied at approximately 1 - 2 pounds per square yard. This can be any 
locally available sand, preferably dry to facilitate an even application over 
asphalt pavement. The sand as part of this process will help to fill small 
voids in the surface of the payment, making for a water resistant surface. 

15 Excess sand may need to be broomed or vacuumed within 24 hours, 

depending on the location and population density. Immediately following the 
liquid and sand application, traffic may be permitted to resume as the 
pneumatic compaction of rubber tired vehicles will aid in the further 
compaction of the asphalt surface as well as the working and placement of 

20 the sand particles into the surface voids. Over a short period of time, within 

24 hours, the agricultural sealant will soften the asphalt binder of the 
pavement allowing for this additional surface compaction and the filling and 
gluing of the sand into the surface voids. 

The depth of penetration are variables dependent on (1) density, (2) 
25 age of pavement, (3) temperature of pavement, (4) temperature of 

agricultural sealant, (5) rate of liquid application, and (6) time from original 
placement of asphalt pavement. The extent of change within the surface 
asphalt binder will also be dependent on these same variables. ASTM D5- 

25 test for penetration of asphalt liquids shows the direct results of the 
30 agricultural sealants ability to effect desired changes and allow for the 

further pneumatic compaction as well as the filling and gluing of sand 
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particles into surface voids. A sample of asphalt pavement taken from a 
production facility before placement was tested using ASTM D-1856 asphalt 
recovery. This sample was then tested at three different application rates. 
The result of which are reported below: 

ASTM D5-25 PENETRATION TESTS ON ASPHALT CEMENT 

Penetration at 77°F (.1mm) 



Application Affected Asphalt Mixed Asphalt Rejuvenator 

Rate (1) Depth Cement Cement (2) Applied 

(from To Asphalt 

refinery) Cement (3) 

.03gal./s.y. .375 54 31 96 

.500 54 31 84 

.04gal./s.y. .375 54 31 108 

.500 54 31 91 

.05gal./s.y. .375 54 31 125 

.500 54 31 102 

.06gal./s.y. .375 54 31 148 

.500 54 31 112 



(1) Rates of application are all based on rejuvenator in a ready-to-use emulsified state 
1 0 with a 25% - 35% concentration level of rejuvenator. The above tests were 

performed used rejuvenator emulsion at 29% residue or active agent. 

(2) Asphalt recovery ASTM D-1856 used on mix sample prior to placement into paving 
equipment. 

(3) Calculations were used to determine the precise amount of rejuvenator to 

1 5 thoroughly mix with the asphalt cement to test penetration value. The removal of 

top affected .3757.500" for testing would not be practical in field application of 
rejuvenator. 

As the above test shows, the penetration of the original asphalt from the 
20 refinery versus the asphalt liquid after the production and mixing process 
has shown a 43% loss in its penetration value. The test then shows the 
affected penetration value of the top 3/8 to Vz inch of asphalt pavement 
affected by the agricultural sealant process. Calculations save been used in 
determining the approximate rate of application with respect to the depths of 
25 penetration of the agricultural sealant in to the pavement surface. As shown 
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above through the use of the ASTM D5-25, the treated versus mixed asphalt 
cement results show a 200% change in these values. 

These raised penetration values directly correspond to the asphalt 
pavement's flexibility at the surface. This also relates directly to the 
5 increased amount of oxidation that must occur over a period of time that will 
be necessary to age it back to its original penetration value had it not been 
treated with agricultural sealant. 

This agricultural sealant is a blend of light oils as well as other 
heavier oils, each performing a specific function of the process, some 

1 0 having an almost immediate action on the asphalt binder to allow the 
heavier oils to penetrate and become part of the binder and remain for 
longer periods of time. These heavy oils will retard the oxidation process 
and protect the underlying pavement through the compaction and sealing 
process that occurs with its use. The composition is intended for use on 

1 5 relatively new pavements (less than one year old). However, the 

percentages of light oil and heavy oils may be adjusted to allow for older 
pavements to be affected. Care should be taken in these older pavement 
application rates to prevent over-softening the asphalt binder. 

Specifications for the agricultural sealant compositions of the 

20 invention are as follows: 



25 
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SEALANT CONCENTRATE SPECIFICATIONS 

Test Method Characteristic Specifications 

Specific Gravity 

Water 1 % Max 

Distillation Residue: 



ASTM D-1298 
ASTM D-95 
ASTM D-158 



ASTM D-88 
Flashpoint 
Percent Volatile 



Viscosity 



Temp°C 
170°C 
270°C 
300°C 

1 0 - 50 sec. 

110°F 

5% - 40% 



Distillate 
0 - 40% 
0 - 5% 
0 - 5% 

m 122°F 



04047 



8 



The compound has a specific gravity at 25/25°C of at least .863 with 
a weight per gallon of approximately 7.2 lbs., an initial boiling point of at 
least 1 10°F, and 50% of the material as a residue at 300°C. 

In the following Examples, I used the following materials: (1) 
soybean oil; (2) methyl ester of soybean oil; (3) d-limonene and (4) 
turpentine. 



EXAMPLE 1 

Compound % 
10 1 60 

2 20 

3 20 

4 0 



EXAMPLE 2 

Compound % 

1 40 

2 40 

3 0 

4 20 



EXAMPLE 3 

Compound % 

1 20 

2 60 

3 10 

4 10 



1 5 Baseline established using asphalt binder after plant mixing at 320°F 

through normal procedures and recovered by ASTM D-1856 with the 
recovered asphalt then tested for penetration by means of ASTM D5-25 and 
having an average result of 31mm: 

20 ASTM D5-25 AGED PENETRATION TESTS ON ASPHALT CEMENT 



Application Affected 
Rate (1) Depth 

.03 gal./s.y. .375 



.04 gal./s.y. .375 



.05 gal./s.y. .375 



.500 



.500 



.500 



Rejuvenator Applied 
To Asphalt Cement (2) 



96 



108 



125 



84 



91 



102 



Penetration at 77°F (1mm) 

Aged Treated Aged Treated 

Asphalt Cement (3) Asphalt Cement (4) 



85 



109 



71 



81 



93 



65 



74 



84 



57 



68 



81 



.06 gal./s.y. .375 148 126 96 

.500 112 101 86 
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(1) Rates of application are all based on rejuvenator in a ready-to-use emulsified state 
with a 25% - 35% concentration level of rejuvenator. The above tests were 
performed used rejuvenator emulsion at 29% residue or active agent. 

(2) Calculations were used to determine the precise amount of rejuvenator to 
thoroughly mix with the asphalt cement to test penetration value. The removal of 
top affected .3757.500" for testing would not be practical in field application of 
rejuvenator. 

(3) Treated specimens oven-aged 48 hours at 350°F. 

(4) Treated specimens oven-aged 96 hours at 350°F. 



In another embodiment, this invention is a method for treating and 
sealing various cracks within asphalt and concrete pavements with or 
without applying sand. This method includes the step of filling the pavement 

1 5 cracks with the bituminous composition of this invention. 

In still another embodiment, the bituminous composition comprises a 
mixture of bitumen and a soybean product of soybean oil, or alkyl esters of 
soybean oil, wherein the mixture comprises 40.0 to 80.0 weight percent of 
the soybean oil product. 

20 This composition is a rejuvenating composition for bituminous 

surfaces. This embodiment includes a method for rejuvenating bituminous 
surfaces comprising the steps of heating the bituminous surfaces in place 
and rejuvenating the heated surfaces with the bituminous composition. 
Another method for rejuvenating the bituminous surfaces comprises the 

25 steps of removing the surfaces and rejuvenating the removed surfaces at a 
manufacturing facility for use in road base, shoulder or new pavement 
surfaces with the bituminous composition. 



Example 4 

30 In another example, the following bituminous composition was 

prepared: 

Weight Percent 
Methyl Esters of soybean oil 24% 
35 Gilsonite (natural asphalt) 36% 

Asphalt PG58-28 40% 
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This produces a base stock with a penetration of about 160 for 
emulsification into a very stable product. The bituminous composition is 
diluted 1 to 1 , applied through an asphalt distributor at .10 to .20 gallon per 
square yard with sand applied at .5 to 1 lb per square yard. The finished 
5 product would hold pavement together, be very resistant to oxidation, as 
well as keep water out of the pavement. 

While methyl ester of soybean oil is used, a combination of soybean 
oil and methyl ester of soybean oil may be used instead of just the ester. 

Baseline was established by using asphalt binder after plant mixing at 
10 320°F through normal procedures and recovered by ASTM D-1856 with the 
recovered asphalt then tested for penetration by means of ASTM D5-25. 
The asphalt had an average result of 31 mm. The asphalt/soy mixture had a 
penetration of about 160. 

Although the now preferred embodiments of the invention have been 
1 5 set forth, it will be apparent to those skilled in the art that various changes 
and modifications may be made thereto without departing from the spirit and 
scope of the invention as set forth in the following claims. 



